Differences in the binding of stereoisomeric benzo(a)pyrene-7,8-diol-9,10-epoxides to histones in rat liver nuclei.
We have compared the covalent binding of two stereoisomeric benzo(a)pyrene-7,8-diol-9,10-epoxides to histones. From rat liver nuclei exposed to carcinogenic [3H]-(+/-)-7r,8t-dihydroxy-9t,10t-oxy-7,8,9,10-tetrahydrobenzo(a)p yrene [( 3H]BPDE-I) or noncarcinogenic [3H]-(+/-)-7r,8t-dihydroxy-9c,10c-oxy-7,8,9, 10-tetrahydrobenzo(a)pyrene [( 3H]BPDE-II), H1 and core histone fractions were prepared by differential acid extraction. The specific activity (dpm/mg protein) of the core histone fraction for [3H]BPDE-I was much higher than that of [3H]BPDE-II. Alternatively in the H1 histone fraction, the binding level of [3H]BPDE-I was lower than that of [3H]BPDE-II. By reverse-phase high performance liquid chromatography, the analyses of BPDE isomers binding to histones showed that histones H2A and H1 were heavily labeled by [3H]BPDE-I and -II, respectively. In particular, the ratio of specific activities for BPDE-I to II in peak C3, which mainly contains H2A X 2 variant, was higher than those of other histone H2A variants and other core histones. These results indicate that the BPDE isomers have differential binding affinities to histones. The covalent binding of BPDE-I to histone H2A (especially H2A X 2 variant) may be important in the potential carcinogenic effects in nuclei.